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“Napkin-ring sign,” which is also called “ring-like sign” (Fig. 1),
epresents a lesion with a central low-attenuation area with cir-
umferential high attenuation open ring area in cross-sectional
mages of coronary computed tomography angiography (CCTA) [1].
his is correspondent with a thin-capped ﬁbroatheroma which is
ecognized as a precursor lesion for plaque rupture. Kashiwagi et al.
2] enrolled 273 patients with acute coronary syndrome (n = 61) or
table angina (n = 212) who  underwent CCTA. In the present paper,
the authors deﬁned the napkin-ring sign lesions as the presence of
ring of high attenuation and the CT attenuation of a ring presenting
higher than those of the adjacent plaque and no greater than 130
Hounsﬁeld units (HU). Napkin-ring sign at the culprit lesions was
more frequently observed (12.7% vs. 2.8%, p < 0.01). Napkin-ring
sign plaques show higher remodeling index and lower CT atten-
uation (1.15 ± 0.12 vs. 1.02 ± 0.12, p < 0.01, and 39.9 ± 22.8 HU vs.
72.7 ± 26.6 HU, p < 0.01). They concluded that the Napkin-ring sign
assessed by multi-detector CT represents similar clinical features
of ﬁbroatheroma. Maurovich-Horvat et al. [3] have demonstrated
that this ﬁnding shows contrast by central necrotic core and outer
circumferential ﬁbrous lesion. They classiﬁed non-calciﬁed and/or
mixed plaques as homogenous type and heterogeneous plaques.
Moreover, later plaques were more divided. Thus, the plaqueig. 1. Representative images of the Napkin-ring sign assessed by coronary computed t
ain.  A critical stenotic lesion (white arrow) was  shown in the proximal left anterior desc
econstruction (B). This lesion is outward expanded (remodeling index of 1.2). A cross-
uter circumferential high-attenuation area (2, CT number = 116 HU) and central low-atte
esion in CCTA is shown in the image by intravascular ultrasound (D).
DOI of original article: http://dx.doi.org/10.1016/j.jjcc.2013.01.004.
914-5087 © 2013 Japanese College of Cardiology. Published by Elsevier Ltd.  
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Open accessomography angiography (CCTA) in a 55-year-old man  with worsening-type chest
ending artery in the volume rendering image (A) and stretched-curved multiplanar
sectional image perpendicular to the vessel lumen (1, CT number = 380 HU)  show
nuation core (3, CT number = 34 HU) (C). Low-attenuation area at the corresponding
 under CC BY-NC-ND license.
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ttenuation pattern classiﬁcation scheme comprised 3 categories:
omogenous plaque; non-napkin-ring sign heterogeneous plaque;
nd napkin-ring sign heterogeneous plaque. A ﬁxed window set-
ing is necessary to assess plaque CT density (700 HU width, 200 HU
evel). Interestingly, they have most recently reported that the
apkin-ring sign in CCTA indicates advanced atherosclerotic lesions
s deﬁned by histology.
It  is unclear whether high attenuated circumferential area is
aused by iodine-contrast enhancement that is representative of
eovasculature via vaso vasorum from the adventitia into the
laque. According to a recent article by Jinzaki et al. [4], outer
igh-attenuation area consisted of microcalciﬁcation that is cor-
espondent to low-attenuation area in intracoronary ultrasound.
However,  pathological and clinical evidence are lacking to sup-
ort these concepts. We  also need to state that Kashiwagi et al.
ompared the features of coronary lesions between acute coronary
yndrome and stable angina, and also compared between culprit
nd non-culprit lesions in this study. We  propose that already rup-
ured lesions and those which may  have a potential to be ruptured
hould be differentiated.
Taken  together in consideration, CCTA can present the features
f culprit lesion of acute coronary syndrome which is coincident
ith ﬁndings by intracoronary imaging modalities [5]. In our previ-
us report [6], these ﬁndings including low CT attenuation plaque,
ositive remodeling, and spotty type calciﬁcation are co-existent
n such lesions and are observed in not only culprit but also non-
ulprit vessels. In a recent article by Otsuka et al., [7] the napkin-ring
ign demonstrated on coronary CTA was strongly associated with
uture ACS events: 24 patients (2.6%) experienced ACS events,
nd plaques developed in 41% with a napkin-ring sign during the
ollow-up period (2.3 ± 0.8 years). However, usefulness of plaque
haracteristic analysis is thought to be still controversial in clinical
se. Further examination including prospective multicenter trial
s required to solve this problem. However, association between
uture coronary events and these plaque characteristics are still
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